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part of a small elite who looked 
at the factories sprouting up 
across England’s green hills and 
saw not dark satanic mills, but 
rather industry and the prospect 
of improvement. In the French 
revolution they did not find a 
threat to Britain’s security, but 
confirmation that even the most 
hierarchical of societies could be 
transformed.
“The present, beyond all former 
times,” as one of Smithson’s 
friends said, “teems with 
wonders.” They also brought a 
belief that it was scientists who 
would dominate the hierarchy 
of the future. Many of the men 
leading the charge for modernity, 
like Smithson, stood on the 
margins of society; in England 
they were the chemists and 
industrialists of the provinces, 
Protestant dissenters for the most 
part, excluded from the Anglican 
and aristocratic Establishment. 
Science for them became the 
means of overthrowing the system 
as it existed, of replacing a corrupt 
order based on superstition and 
inherited privilege with one that 
rewarded talent and merit.
Even as Europe was engulfed in 
war, they proclaimed themselves 
citizens of the globe and pledged 
their allegiance first of all to 
truth and reason. Their highest 
aspiration was to be a benefactor 
of all mankind.
And in America’s unprecedented 
system of government, founded 
upon the rights of man, where 
each person was to be valued for 
his contribution rather than his 
pedigree, they saw the future. In 
this light, Smithson’s bequest of 
an “establishment for the increase 
and diffusion of knowledge among 
men”, entrusted to the United 
States for its execution, appears 
from a new perspective.
“The mapping of Smithson’s 
world reveals the crucible that 
he passed through, and how 
profoundly affected he was by 
the culture of improvement in the 
late eighteenth century. Although 
it was 1846 before Congress 
passed the act establishing the 
Smithsonian Institution, the ideas 
that fashioned it were spawned 
more than half a century earlier. 
“My name will live in the memory 
of men,” Smithson wrote.The Grand Banks off the 
north- east of America were 
once the greatest cod fishery 
in the world, supporting local 
communities and many much 
further afield in Europe and the 
Caribbean. But overfishing led 
to its collapse, and, in spite of 
Researchers seeking to help 
re- establish depleted fisheries 
face a new problem of unexpected 
heterogeneity amongst ocean 
stocks that may make the task 
more difficult. Nigel Williams 
reports.
Sea change many conservation efforts to restore it, cod remain pretty 
much absent and the fishery is 
nothing compared to its former 
productivity.
In a new study, Jeffrey 
Hutchings at Dalhousie 
University in Halifax, and 
colleagues elsewhere in Canada, 
report in the Proceedings of 
the Royal Society B (published 
online) a surprising variation 
in traits amongst cod found in 
different parts of the Atlantic 
ocean.
The authors find that the 
widely distributed, broadcast 
spawning cod with apparently 
high dispersal capabilities Mixed: A new study reveals differing traits across populations of Atlantic cod. (Picture: 
Photolibrary.)
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Adrian Bird is Buchanan Professor 
of Genetics at Edinburgh University 
and director of the Wellcome Trust 
Centre for Cell Biology. Following a 
PhD at Edinburgh and postdoctoral 
training at Yale and Zurich, he 
started a research group back in 
Edinburgh. Later he became a 
group leader at the Institute for 
Molecular Pathology in Vienna, 
returning to Edinburgh in 1990. 
His group studies the origin and 
interpretation of DNA methylation 
patterns in health and disease.
What made you study biology? 
In the early 1960s nothing was 
taught in school about the then new 
‘molecular biology’, but the BBC ran 
programmes on Sunday morning 
where scientists like John Kendrew 
and John Maynard Smith showed 
that something exciting was afoot. 
Reading into such extra- curricular 
biology got me interested in 
DNA and, despite a relatively 
undistinguished academic record, 
I managed to get into Sussex, then 
a brand new university. Luckily, 
Maynard Smith was there and so 
was Asher Korner, whose teaching 
really struck a chord. It wasn’t until 
late in my undergraduate days that 
research seemed a serious option. 
I got a place with Max Birnstiel in 
Edinburgh, the first laboratory to 
study an isolated gene. In those 
pre-cloning days, genes had to be 
purified the hard way by physical 
methods: equilibrium buoyant 
density ultracentrifugation in 
caesium chloride solution to be 
precise. Only repetitive genes like 
the ribosomal RNA genes (rDNA) 
were abundant enough for this to 
work. I chose to look at ribosomal 
gene amplification in Xenopus 
oocytes and continued this at 
Yale in the laboratory of Joe Gall, 
a discoverer of the amplification 
phenomenon. We helped to prove 
that a ‘rolling circle’ DNA replication 
mechanism was at work.
Are you now or have you ever 
been an ‘epigeneticist’? I did 
my PhD in the 1960s in the ‘MRC 
Epigenetics Research Group’ which 
was christened by its director, C.H. 
Waddington. For Wad, epigenetics 
described the processes by which 
the genotype gave rise to the 
phenotype; in other words, the 
molecular biology of development. 
To be honest, the word didn’t 
catch on, which is why today’s 
developmental biologists don’t call 
themselves epigeneticists. Instead 
it has transmogrified into a word 
that either describes non- genetic 
inheritance or the biology of 
chromatin marks, or both. I accept 
that working on DNA methylation 
makes me an epigeneticist. In 
the final analysis, though, the 
naming of biological processes is 
inconsequential; we just want to 
know how they work.
Has chance influenced your 
research? Naturally. A particular 
stroke of luck occurred in 1975 
during a postdoctoral spell 
in Zurich. Hamilton Smith, a 
discoverer of type II restriction 
endonucleases, came through on 
sabbatical and, to get his hand 
in, made a massive amount of 
the enzyme HpaII. I had some 
chromosomal rDNA from blood and 
some amplified extrachromosomal 
rDNA from oocytes, so tried this 
new-fangled restriction technology 
on both. The amplified rDNA 
was minced to small pieces, 
but the blood rDNA was uncut. 
Don Brown and Igor Dawid had 
previously shown that the difference 
between these two was cytosine 
methylation, so it was obvious 
restriction enzymes could be used 
to map methylated sites.
Chance also led my laboratory to 
work on MeCP2, which has turned 
out to be an intriguing protein in 
brain development. While at the 
Institute for Molecular Pathology 
in Vienna, we identified proteins 
that bound to methylated but not 
unmethylated DNA. The easiest to 
purify was MeCP2, so we focused 
more on that one and found it to 
be a transcriptional repressor. 
Unknown to me, Andreas Rett 
was also working in Vienna at that 
time (1990), but it wasn’t until ten 
years later that Huda Zoghbi and 
colleagues discovered that MECP2 
was in fact the gene mutated in 
the disorder named after him, Rett 
Syndrome. By this time we had 
some useful clues about what comprised populations that differ 
genetically in their response 
to the environment at spatial 
scales of around 600–800 km, 
undetected by microsatellite 
DNA variations. They caught 
cod from four populations 
within the Atlantic and looked at 
larval growth in the laboratory. 
Among all four populations, 
growth increased with food 
supply and temperature but the 
influence of changes in food 
and temperature on survival 
differed between warm- and 
cold-water populations, the 
researchers found. The results 
imply that Atlantic cod do not 
respond as a whole to similar 
changes in the environment 
in a similar manner. Increased 
water temperature, for example, 
is predicted to have a positive 
influence on the larval survival of 
warm-water populations. But the 
interactive effect of temperature 
and food had different effects on 
survival amongst the different 
populations.
The team found that, at lower 
temperatures, survival of the cod 
from warmer waters increased 
with food supply, whereas 
growth of cold-water-derived 
cod was unaffected by increased 
food. The authors believe their 
data reveal “significant genetic 
differences among populations 
of Atlantic cod at a spatial scale 
at which disjunctions in gene 
flow were not detectable using 
traditional population genetics 
markers.”
The collapse of many of the 
world’s fisheries underscores 
a pressing need to study 
the adaptive variation in 
commercially exploited 
marine species with the aim of 
establishing recovery strategies 
at biological meaningful and 
genetically relevant spatial 
scales, the researchers write.  
“In this regard this work 
underscores the merit in 
undertaking experiments in 
conjunction with studies of 
population structure based 
solely on allelic variability, 
particularly for genes thought 
to be under natural selection.” 
From the results of this research, 
restocking fisheries may require 
a very particular type of fish.
